Introduction
In the Netherlands routine serological screening for syphilis is undertaken for people attending sexually transmitted disease (STD) clinics, blood donors, and pregnant women. The use of the Treponemapallidum haemagglutination assay (TPHA) alone or in combination with the Venereal Disease Research Laboratory (VDRL) test or the rapid plasma reagin (RPR) card test as screening procedure is generally accepted. For reasons of standardisation of test procedures, however, blood banks and laboratories undertaking prenatal screening programmes prefer to use an enzyme linked immunosorbent assay (ELISA) for the serodiagnosis of syphilis.
In 1975 Veldkamp and Visser described an ELISA to detect treponemal antibodies using an ultrasonic preparation of Tpallidum as antigen.' Sensitivity and specificity of this ELISA were comparable with those of the fluorescent treponemal antibody-absorbed (FTA-ABS) test. Because of these characteristics and the potential for automation those workers suggested the application ofthe ELISA as a screening procedure for syphilis. Since then other reports have been published establishing the diagnostic value of the ELISA mainly as a confirmatory test for the serodiagnosis of syphilis. [2] [3] [4] Probably because of difficulties in obtaining sufficient amounts of purified T pallidum antigen, however, the ELISA has never been generally introduced and accepted as a standard procedure for syphilis serology. To A volume of 100 pul ofantigen suspension diluted to the appropriate concentration in PBS was placed in each well of polystyrene microtitre-ELISA plates (Dynatech Laboratories), which were sealed and incubated in a water bath at 37°C for three hours. The wells were emptied, and the plates were stored in a plastic box at 4°C until needed. Before use, the plates were washed three times with PBS plus 0-05% polysorbate (Tween) 20 (PBS-T). A volume of 100 ,ll of serum, diluted 1:100 in PBS-T, was added to each well. Positive and negative control serum samples were included in every experiment. The plates were then sealed and incubated in a water bath at 37°C for one hour. The plates were washed as before, and 100 ,ul of sheep anti-human immunoglobulin (IgA, IgG, IgM, Fc, and Fab) conjugated to horseradish peroxidase (HPR)'6 and diluted to the appropriate concentration in PBS-T was added to each well. The plates were covered and incubated in the water bath at 37°C for one hour and washed as before, and 100 ,uI of a substrate solution containing tetramethylbenzidine (1 -2 mg/ml), hydrogen peroxide (0 003%), sodium acetate (6-8%), and citric acid (1 4%) was added to each well. After 10 minutes at room temperature the reaction was stopped by adding 50 ,ul of 3 mol/I sulphuric acid. The plates were read on a Multiscan Reader (Titertek) at 450 nm. Wells containing the substrate only were used as controls.
Optimum concentrations of antigen and dilutions of HRP conjugate were measured by chequerboard titrations using a positive and a negative control serum. Protein concentrations of 3 mg/l for T pallidum 
Results

DISTRIBUTION OF ELISA ABSORBANCES IN POSITIVE AND NEGATIVE CONTROL SERUM SAMPLES
To choose a breakpoint to distinguish between a positive and a negative result we compared the distribution of ELISA absorbances of 187 untreated patients with syphilis with that of 500 non-infected people (table I) . If the breakpoint for the TP-ELISA was chosen at an absorbance of 0 9, 1 0, or 1 1 then 1 1, 3, and 0 serum samples respectively from the non-infected people were found to be positive and 9, 12, and 24 serum samples from the patients with syphilis were negative. At a breakpoint chosen at absorbances of 0 5, 0-6, or 0-7 for the AF-ELISA, 4, 1, and 0 serum samples respectively from non-infected people were positive and 5, 13, and 22 from patients with syphilis were negative.
To ensure a false positive rate' less than 1% and to find a reasonable balance between the number of false positive and false negative results, the breakpoint for the TP-ELISA was set at an absorbance of 1 0 and the breakpoint for the AF-ELISA at 0 5.
COMPARISON OF TP-ELISA AND AF-ELISA
The reactivities of TP-ELISA and AF-ELISA were compared with the reactivities of the TPHA, FTA-ABS, and VDRL using 253 serum samples frozen at -20°C from patients with syphilis and 500 from noninfected people (table II) (1*9) Compared with the TPHA the AF-ELISA has several advantages: the test can be easily automated; the use of automatic plate readers eliminates the subjectivity of visual reading; the test uses an easily purifiable and defined antigen from a treponeme cultivable in vitro, and the test detects fewer treated cases of syphilis, which are less important from a clinical and epidemiological point of view.
In conclusion, ELISAs using T pallidum ultrasonicate or axial filament of T phagedenis biotype Reiter as antigen seem to be convenient methods for the serodiagnosis of syphilis. Because axial filament is more easily available than T pallidum antigen, the AF-ELISA could be an attractive altemative to the TPHA when large scale testing is required, such as for blood bank or prenatal screening. To establish the suitability of the test for screening these populations, however, much more extensive testing of serum samples is necessary.. 
